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(54) Heat exchanger for cooling oil with water 

(57) A heat exchanger for cooling oil with water in- 
cludes (a) oil (37) and water (35) chambers alternately 
arranged to form a core portion (11); (b) a through hole 
formed in the core portion (1 1 ) to allow an oil flow there- 
through; (c) first (39a) and second (39b) oil passages 
communicating with the oil chambers (37); (d) a blocking 
plate (31 a,33a) for blocking a part of these oil passages 



(37); and (e) a cover member (17) covering one side of 
the core portion (11). The through hole has one end as 
one of oil inlet and outlet, and the first oil passage has 
one end as the other. The cover member (1 7) has an oil 
passage extending between the other end of the 
through hole and at least one of the other end of the first 
oil passage and an end of the second oil passage. 



FIG.1 
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Description 

BACKGROUND OF THE INVENTION 

[0001 J The present invention relates to a heat ex- 
changer (oil cooler) for cooling oil with water and partic- 
ularly to a so-called housing-less type oil cooler formed 
by stacking plate members together. 
[0002] Japanese Patent Unexamined Publication 
JP-A-7-286786 discloses such housing-less type heat 
exchanger (oil cooler), as shown in Figs. 6-8 of the 
present application. As shown in Fig. 6, this heat ex- 
changer has a core portion 51 . This core portion 51 is 
reinforced with upper and lower reinforcing plates 53, 
55 (made of aluminum). The upper reinforcing plate 53 
is covered with a cover member 57, and a void space 
59 is provided between the cover member 57 and the 
upper reinforcing member 53. A collar member 63 is dis- 
posed at a central portion of the core portion 51 for re- 
ceiving an attaching bolt 61 therethrough. An attaching 
member 65 is disposed under the lower reinforcing plate 
55 for attaching the heat exchanger to an automatic 
transmission. As shown in Fig. 7, each of the upper re- 
inforcing plate 53 and the cover member 57 is provided 
with through holes for receiving therethrough a cooling 
water inlet pipe 67 and a cooling water outlet pipe 69. 
The core portion 51 is formed of first and second plates 
71 and 73 (made of aluminum having thereon a cladding 
of a brazing material) alternately stacked together such 
that cooling water chambers 75 and oil chambers 77 are 
alternately formed between these plates 71, 73. As 
shown in Fig. 6, adjacent oil chambers 77 are commu- 
nicated with each other through a pair of oil passages 
79a and 79b, which are symmetrically arranged about 
the collar member 63 disposed at the central portion. 
Furthermore, inner fins 81 are received in the oil cham- 
bers 77. In contrast, as shown in Fig. 7, adjacent water 
chambers 75 are communicated with each other 
through a pair of cooling water passages 83, which are 
symmetrically arranged about the collar member 63. 
The oil passages 79a and 79b are partly blocked by 
blocking plates 71 A, 73A. As shown in Fig. 6, an oil inlet 
pipe 85 is inserted deep in the core portion 1 1 by passing 
it from a first side (the side of the cover member 57) 
through the cover member 57, the upper reinforcing 
plate 53, the oil passage 79a and the blocking plates 
71 A and 73A. The oil inlet pipe 85 is formed with upper 
and lower projections 85a and 85b. The upper projection 
85a is brazed to the cover member 57 to sealingly close 
the through hole of the cover member57, The lower pro- 
jection 85b is sealingly brazed to the blocking plate 71 A. 
The oil inlet pipe 85 has a diameter that is substantially 
smaller than that of the oil passage 79a, except at the 
position of the blocking plates 71 A and 73A, such that 
an annular space is provided between the oil inlet pipe 
85 and the outer periphery of the oil passage 79a. The 
oil is allowed to flow through theannularspaceasshown 
by the arrows of Fig. 6. An oil outlet pipe 87 is inserted 



in the core portion 51 by passing it through the cover 
member 57 and the upper reinforcing plate 53. The oil 
outlet pipe 87 is formed with (a) a projection 87a seal- 
ingly brazed to the cover member 57 and (b) and an end 

5 sealingly brazed to the upper reinforcing plate 53. As 
shown in Fig. 6, the oil is introduced into a lower portion 
of the core portion 51 from the oil inlet pipe 85. Then, it 
is allowed to flow in the core portion 51 in a meandering 
manner by the provision of the blocking plates 71 A and 

io 73A, as shown by the arrows of Fig. 6. After that, it is 
allowed to flow out of the core portion 51 into the oil out- 
let pipe 87. In contrast, as shown in Fig. 7, the cooling 
water is introduced into the core portion 51 from the 
cooling water inlet pipe 67. Then, it is allowed to flow 

is through cooling water passages 83. Each cooling water 
chamber 75 is filled with the cooling water, thereby con- 
ducting a heat exchange between the heated oil and the 
cooling water. After this heat exchange, the water is al- 
lowed to flow into the cooling water outlet pipe 69 from 

20 the core portion 51. As shown in Fig. 8, the heat ex- 
changer 99 is attached to an automatic transmission 91 . 
In fact, this transmission 91 is formed with threaded pro- 
jections 93. An attaching base 95 is fixed to thethreaded 
projections 93 by threadedly engaging bolts 97 with the 

25 threaded projections 93. The attaching base 95 is 
formed at centerwith athreaded hole 95a. The attaching 
bolt 61 is inserted into the collar member 63 of the core 
portion 51 and then threadedly engaged with thethread- 
ed hole 95a, thereby attaching the heat exchanger 99 

so to the automatic transmission 91 . Furthermore, oil inlet 
and outlet pipes 1 01 and 1 03 of the transmission 91 are 
respectively connected with the oil inlet and outlet pipes 
85 and 87 of the heat exchanger 99. It is possible to turn 
the oil flow direction by the provision of the blocking 

35 plates 71 A and 73A. As mentioned above, the oil inlet 
pipe 85 is inserted deep in the core portion 51 in order 
to achieve an oil flow in a meandering manner. This 
makes the heat exchanger's piping structure very com- 
plicated. 

40 

SUMMARY OF THE INVENTION 

[0003] It is therefore an object of the present invention 
to provide a heat exchanger that is capable of achieving 
45 an oil flow in a meandering manner without inserting a 
pipe member deep in a core portion of the heat exchang- 
er. 

[0004] It is another object of the present invention to 
provide a heat exchanger that is capable of providing a 
50 superior heat exchange between oil and cooling water 
with a relatively small number of parts and a relatively 
simple construction. 

[0005] According to the present invention, there is 
provided a heat exchanger for cooling oil with water, 
55 comprising. 

a plurality of plates stacked together to form a core 
portion of said heat exchanger such that a plurality 
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of oil chambers for receiving the oil and a plurality 
of water chambers for receiving the water are alter- 
nately formed between said plates, said water 
chambers being communicated with each other 
through first and second water passages; 
a first wall portion for defining a through hole in said 
core portion, said through hole allowing the oil to 
flow therethrough and having first and second ends 
at first and second sides of said core portion respec- 
tively, said first end being one of an inlet for allowing 
the oil to flow into said core portion and an outlet for 
allowing the oil to flow out of said core portion; 
a second wall portion for defining a first oil passage 
in said core portion, said first oil passage extending 
between said first and second sides of said core 
portion to communicate with said oil chambers, said 
first oil passage having first and second ends at said 
first and second sides of said core portion respec- 
tively, said first end of said first oil passage being 
the other of said inlet and said outlet; 
a third wall portion for defining a second oil passage 
in said core portion, said second oil passage ex- 
tending between said first and second sides of said 
core portion to communicate with said oil chambers; 
said second oil passage having first and second 
ends at said first and second sides of said core por- 
tion respectively, 

a first blocking plate for blocking a part of said first 
and second oil passages such that a flow of the oil 
is turned from one of said first and second oil pas- 
sages to the other of said first and second oil pas- 
sages; and 

a first cover memberf or sealingly covering said sec- 
ond side of said core portion, said first cover mem- 
ber having an oil passage extending between said 
second end of said through hole and at least one of 
said second end of said first oil passage and said 
second end of said second oil passage. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0006] 

Fig. 1 is a sectional view showing a first heat ex- 
changer according to a first embodiment of the 
present invention, taken along the lines 1 -1 of Fig. 3; 
Fig. 2 is a sectional view showing the first heat ex- 
changer, taken along the lines 2-2 of Fig. 3; 
Fig. 3 is a front view showing the first heat exchang- 
er; 

Fig. 4 is a side view showing a condition in which 
the first heat exchanger is attached to another 
member; 

Fig. 5 is a view similar to Fig. 2, but showing a sec- 
ond heat exchanger according to a second embod- 
iment of the present invention; 
Fig. 6 is a view similar to Fig. 1 , but showing a con- 
ventional heat exchanger; 
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Fig. 7 is a view similar to Fig. 2, but showing the 
conventional heat exchanger; and 
Fig. 8 is a perspective exploded view showing a 
condition in which the conventional heat exchanger 
5 is attached to an automatic transmission. 

DETAILED DESCRIPTION 

[0007] With reference to Figs. 1-4, a first heat ex- 
io changer according to a first embodiment of the present 
invention will be described in detail in the following. This 
heat exchanger is a so-called housing-less type oil cool- 
er. 

[0008] As shown in Fig. 1 ,thefirstheatexchangerhas 

is a core portion 1 1 disposed between upper and lower re- 
inforcing plates (made of aluminum) 13 and 15. The up- 
per reinforcing plate 1 3 is covered with and brazed to a 
cover member 1 7. The cover member 1 7 serves to cov- 
er a first side of the core portion 11 . The cover member 

20 1 7 has an opening for receiving an oil inlet pipe 1 9 for 
introducing oil into the core portion 1 1 . Furthermore, the 
upper reinforcing plate 13 also has an opening 1 3a at a 
position corresponding to the oil inlet pipe 19. 
[0009] The first heat exchanger has a cylindrical rein- 

25 forcing member 21 at a central portion of the core portion 
1 1 for reinforcing structure of the core portion 1 1 , there- 
by providing a through hole 23 allowing an oil flow there- 
through. Another cover member 25 is brazed to the bot- 
tom surface of the lower reinforcing plate 1 5 for sealingly 

30 covering a second side of the core portion 1 1 . Further- 
more, as shown in Fig. 2, the cover member 17 has re- 
spective openings for receiving cooling water inlet and 
out let pipes 27 and 29. The upper reinforcing plate 13 
is also formed with through holes 13b and 13c at posi- 

35 tions respectively corresponding to the cooling water in- 
let and outlet pipes 27 and 29. 
[0010] The core portion 1 1 is formed of first and sec- 
ond plates 31 and 33 alternately stacked together such 
that a plurality of water chambers 35 for receiving the 

40 cooling water and a plurality of oil chambers 37 for re- 
ceiving the oil are alternately formed between these 
plates 31 and 33. These plates 31 and 33 are each made 
of an aluminum having thereon a cladding of a brazing 
material. 

45 [0011] As shown in Fig. 1 , adjacent oil chambers 37 
are communicated with each other through a pair of first 
and second oil passages 39a and 39b, which are sym- 
metrically arranged about the reinforcing member 21 . In 
fact, one water chamber 35 is sandwiched, together with 

so these first and second oil passages, between these ad- 
jacent oil chambers 37. Furthermore, an inner fin 41 is 
received in each oil chamber 31 . In contrast, as shown 
in Fig. 2, adjacent water chambers 35 are communicat- 
ed with each other through a pair of first and second 

55 water passages 40a and 40b, which are also symmet- 
rically arranged about the reinforcing member 21 . In 
fact, one oil chamber 37 is sandwiched, together with 
these first and second water passages 40a and 40b, be- 
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tween these adjacent water chambers 35. Each first 
plate 31 may have first and second cylindrical flanges 
respectively defining the first and second oil passages 
39a and 39b. Each second plate 33 may also have first 
and second cylindrical flanges respectively defining the 
first and second water passages 40a and 40b. 
[001 2] As shown in Fig. 1 , the first and second plates 
31 and 33 may be partly not provided with their openings 
to block the first oil passage 39a. Thus, such first and 
second plates 31 and 33 can serve as a first blocking 
plate 31 A and 33A. For example, when the oil is intro- 
duced into the core portion 1 1 through the oil inlet pipe 
1 9, the oil is allowed to flow through the first oil passage 
39a in a downward direction in Fig. 1 . Then, the oil is 
allowed to turn left in Fig. 1 at the first blocking plate 31 A 
and 33A, then to pass around the cylindrical reinforcing 
member 21 toward the second oil passage 39b, and 
then to flow in a downward direction in Fig. 1 through 
the second oil passage 39b. Therefore, the provision of 
the first blocking plate 31 A and 33A makes it possible 
to achieve an oil flow in a meandering manner in the 
core portion 1 1 . This provides a superior heat exchange 
between heated oil and cooling water. Similar to the first 
blocking plate 31 A and 33A, the core portion 11 has a 
second blocking plate 31 B and 33B for blocking the sec- 
ond oil passage 39b. The second blocking plate has a 
function similar to that of the first blocking plate, thereby 
achieving an oil flow in a meandering manner in the core 
portion 11. 

[0013] As shown in Fig. 1 , the core portion 11 is re- 
spectively formed at its first and second sides with (a) a 
cap member 43 for sealingly closing an end opening of 
the through hole 23 and (b) a cover member 25 for seal- 
ingly closing the other end opening of the through hole 
23. The cap member 43 (made of aluminum) is sealingly 
brazed to the cover member 1 7. The cover member 25 
(made of aluminum) is sealingly brazed to the lower re- 
inforcing plate 15. The cap member 43 is formed with a 
through hole 43a for connecting the oil outlet pipe 45 
thereto. The cover member 25 is provided on its inner 
surface with an oil passage (oil turning passage) 25a by 
forming a depression 25b. This oil passage 25a com- 
municates with and extends between the second oil 
passage 39b and the through hole 23. Therefore, it is 
possible to provide an oil flow from the lower end of the 
second oil passage 39b into the through hole 23 through 
the oil passage 25a (see the arrows of Fig. 1) and vice 
versa. 

[0014] Asshown in Figs. 1,3 and 4, the cover member 
25 is monolithically formed with three attaching portions 
25c with an angle of 1 20 degrees between adjacent two 
attaching portions 25c. Each attaching portion 25c is 
formed with a through hole 25d for receiving a bolt 49 
therethrough. For example, as shown in Fig. 4, the first 
heat exchanger can be attached by the bolts 49 to other 
members 46 and 47, which are arranged to have a 
space therebetween in a vertical direction in an automo- 
tive engine compartment. 



[001 5] Parts for forming the first heat exchanger are 
previously coated with an anticorrosiveflux, followed by 
drying. Then, these parts are assembled together, fol- 
lowed by heating in a furnace to braze the parts, thereby 

s producing the first heat exchanger. 

[0016] As stated above, heated oil is introduced into 
the core portion 11 through the oil inlet pipe 1 9. Then, it 
is allowed to flow through the first oil passage 39a in a 
downward direction in Fig. 1 . Then, it is allowed to flow 

io in the core portion 11 in a meandering manner by the 
first and second blocking plates31 A, 31 B, 31 B and 33B, 
thereby conducting a heat exchange between the heat- 
ed oil and the cooling water. Then, the cooled oil is al- 
lowed to flow from the lower end of the second oil pas- 
's sage 39b in Fig. 1 into the through hole 23 through the 
oil passage 25a and then into the oil outlet pipe 45. 
[0017] As shown by arrows in Fig. 2, cooling water is 
introduced into the core portion 11 through the cooling 
water inlet pipe 27, and then is allowed to flow through 

20 the cooling water passage 40b. Each cooling water 
chamber 35 is filled with the cooling water to conduct a 
heat exchange between the heated oil and the cooling 
water. Then, the cooling water is allowed to flow out of 
the core portion 1 1 from the cooling water passage 40a 

25 into the cooling water outlet pipe 29. 

[0018] As shown in Fig. 1 , the first heat exchanger is 
characterized in that the oil outlet pipe 45 is connected 
to the through hole 23 formed at a central portion of the 
core portion 11, Therefore, it is possible to assuredly 

so turn the oil flow direction without inserting a pipe mem- 
ber deep into the core portion 11. Thus, the first heat 
exchanger is very simple in piping structure. For the pur- 
pose of reinforcing the core portion 11 , it is provided with 
the reinforcing member 21 at its central portion. This re- 

35 inforcing member 21 collaterally provides the through 
hole 23. In the first heat exchanger, the through hole 23 
is effectively used as a so-called oil outlet passage for 
guiding the cooled oil toward the outside of the core por- 
tion. It is needless to say that the through hole 23 can 

40 effectively be used as a so-called oil inlet passage for 
guiding the heated oil toward the inside of the core por- 
tion when the oil flow direction is the opposite to that 
shown in Fig. 1 . 

[0019] As stated above, the oil outlet pipe 45 is con- 
<ts nected to the through hole 23 formed at a central portion 
of the core portion 11 . Therefore, the distance between 
the oil inlet pipe 1 9 and the oil outlet pipe 45 is substan- 
tially shorter than that shown in Fig. 6. With this, it be- 
comes unnecessary to provide excessive pipes for their 
so connections to the oil inlet pipe 19 and the oil outlet pipe 
45. 

[0020] The cover member 25 has the oil passage 25a 
and the attaching portions 25c formed monolithically. 
This can prevent the increase of the number of parts for 
55 producing the first heat exchanger. 

[0021] Fig. 5 shows a second heat exchanger accord- 
ing to a second embodiment of the present invention. 
The second heat exchanger is substantially the same 
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as the first heat exchanger except that the cooling water 
inlet and outlet pipes 27 and 29 are disposed on a sec- 
ond side of the core portion 1 1 (opposite to that of Fig. 
2). Thus, the second heat exchanger is freer than the 
first heat exchanger in terms of layout of the cooling wa- 
ter inlet and outlet pipes. In the second heat exchanger, 
the lower reinforcing plate 15 is formed with through 
holes 1 5b and 1 5c for respectively receiving the cooling 
water inlet and outlet pipes 27 and 29. Similarly, the cov- 
er member 25 is also formed with through holes 25e and 
25f for that. 

[0022] The invention is not limited to the above-men- 
tioned embodiments. For example, the oil flow direction 
(shown by the arrows of Fig. 1 ) can be opposite. In fact, 
it is optional to introduce the heated oil into the through 
hole 23 through the pipe 45. With this, the oil is allowed 
to flow into the second oil passage 39b through the oil 
passage 25a. Then, it is allowed to flow in a meandering 
manner by the provision of the first and second blocking 
plates 31 A, 31 B, 33A and 33B, thereby conducting a 
heat exchange between the heated oil and the cooling 
water. Then, the cooled oil is allowed to flow out of the 
core portion 11 from the first oil passage 39a into the 
pipe 43. 

[0023] The entire disclosure of Japanese Patent Ap- 
plication No. 2001-75468 filed on March 16, 2001, in- 
cluding specification, drawings, claims and summary, is 
incorporated herein by reference in its entirety. 



Claims 

1. A heat exchanger for cooling oil with water, com- 
prising: 

a plurality of plates stacked together to form a 
core portion of said heat exchanger such that 
a plurality of oil chambers for receiving the oil 
and a plurality of water chambers for receiving 
the water are alternately formed between said 
plates, said water chambers being communi- 
cated with each other through first and second 
water passages; 

a first wall portion for defining a through hole in 
said core portion, said through hole allowing the 
oil to flow therethrough and having first and 
second ends at first and second sides of said 
core portion respectively, said first end being 
one of an inlet for allowing the oil to flow into 
said core portion and an outlet for allowing the 
oil to flow out of said core portion; 
a second wall portion for defining a first oil pas- 
sage in said core portion, said first oil passage 
extending between said first and second sides 
of said core portion to communicate with said 
oil chambers, said first oil passage having first 
and second ends at said first and second sides 
of said core portion respectively, said first end 



of said first oil passage being the other of said 
inlet and said outlet; 

a third wall portion for defining a second oil pas- 
sage in said core portion, said second oil pas- 

5 sage extending between said first and second 

sides of said core portion to communicate with 
said oil chambers; said second oil passage 
having first and second ends at said first and 
second sides of said core portion respectively, 

10 a first blocking plate for blocking a part of said 

first and second oil passages such that a flow 
of the oil is turned from one of said first and sec- 
ond oil passages to the other of said first and 
second oil passages; and 

'5 a first cover member for sealingly covering said 

second side of said core portion , said first cover 
member having an oil passage extending be- 
tween said second end of said through hole and 
at least one of said second end of said first oil 

20 passage and said second end of said second 

oil passage. 

2. A heat exchangeraccording to claim 1 , further com- 
prising a second cover member for sealingly cover- 
ts jng said first side of said core portion, said second 

cover member comprising (a) first to fourth through 
openings at respective positions corresponding to 
said through hole, said first oil passage and said first 
and second water passages and (b) a wall portion 
30 for closing said first end of said second oil passage. 

3. A heat exchanger according to claim 1 , wherein 
said first cover member has an attaching portion for 
attaching said heat exchanger to another member. 

35 

4. A heat exchanger according to claim 1 , wherein 
said first and second water passages have at said 
first side of said core portion (a) an inlet for allowing 
the water to flow into said core portion and (b) an 

■*o outlet for allowing the water to flow out of said core 
portion, respectively. 

5. A heat exchanger according to claim 1 , wherein 
said first and second water passages have at said 

45 second side of said core portion (a) an inlet for al- 
lowing the water to flow into said core portion and 
(b) an outlet for allowing the waterto flow out of said 
core portion, respectively. 

so 6. A heat exchanger according to claim 1 , wherein 
said heat exchanger comprises (a) said first block- 
ing plate for blocking a part of said first oil passage 
and (b) a second blocking plate for blocking a part 
of said second oil passage, 

55 wherein said first blocking plate is at a position 

closer to said first side of said core portion than said 
second blocking plate is such that a meandering 
flow of the oil is provided in said core portion. 
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7. A heat exchanger according to claim 1, wherein 
said through hole is formed at a central portion of 
said core portion. 

8. A heat exchanger according to claim 1 , wherein 
said plates comprise first and second plates alter- 
nately stacked together to form said core portion, 
each of said first plates having first and second 
flanges respectively providing said second and third 
wall portions. 

9. A heat exchanger according to claim 1 .further com- 
prising a cylindrical reinforcing member providing 
said first wall portion. 

10. A heat exchanger according to claim 7, wherein 
said first and second oil passages are symmetrical- 
ly arranged about said through hole. 

11. A heat exchanger according to claim 1, wherein 20 
said oil passage of said first cover member extends 
between said second end of said through hole and 
said second end of said second oil passage. 

25 
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FIG.2 
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